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(54) DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To obtain a display device which can display a picture 
on the whole part of a screen when a video signal consisting of 
horizontal scanning line of less numbers than numbers of horizontal 
display line of display means is displayed. 

CONSTITUTION: A display device is provided with a liquid crystal 
panel 2 having numbers of horizontal display lines of 480 previously 
decided, wherein, when a video signal for one screen consisting of 
numbers of horizontal scanning line same numbers as numbers of 
horizontal display line of 480 is applied, video signals of each 
horizontal scanning lines are applied to each horizontal display line 
of the liquid display panel 2, when a video signal for one screen 
consisting of less numbers of horizontal scanning line of 400 than 
numbers of horizontal display line of 480 is applied, video signals of 
horizontal scanning lines of 80 lines out of 400 lines are applied to 
adjacent two horizontal display lines and the video signal is 
interpolated. 



* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]If a video signal for one screen which comprises the number of horizontal scanning lines of a 
displaying means with the number x of horizontal display lines defined beforehand, and said number x of 
horizontal display lines and the same number is given, If a video signal of each horizontal scanning line is 
given to each horizontal display lines of said displaying means and a video signal for one screen which 
comprises the small number y of horizontal scanning lines from said number x of horizontal display lines is 
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given, A display including a display driving means which gives a video signal of a horizontal scanning line of 
a book to two adjoining horizontal display lines among y books (x-y), and interpolates a video signal! 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to the display used for OA (office automation) 

apparatus, such as a computer, about displays, such as a liquid crystal display. 

[0002] 

[Description of the Prior Art]In electronic equipment, such as a computer provided with the display realized 
with a liquid crystal display etc., the number of the horizontal display lines which constitute the screen of a 
display is defined beforehand. Therefore, the display period of one screen in a display, i.e., the number of 
horizontal scanning lines of the video signal for one screen, is set up equally to the number of horizontal 
display lines. 

[0003]When a video signal with a short display period, i.e., a video signal with few horizontal scanning lines, 
is given to such a display, The non-viewing area as which an image is not displayed, or the duplication, 
viewing area as which the image of the display period of the beginning of the image displayed on the lower 
part side of a display screen now depending on the synchronous timing of a video signal given is displayed 
will exist in a display screen. 

[0004]For example, when displaying the video signal which changes from 400 horizontal scanning lines to a 
display with 480 horizontal display lines, on a display screen, said non-viewing area or duplication viewing 
area equivalent to 80 horizontal display lines will appear. 
[0005] 

[Problem(s) to be Solved by the Invention]When a non-viewing area or a duplication viewing area appears 
on the screen of a display as mentioned above, a display screen senses small and a non-viewing area or a 
duplication viewing area becomes offensive to the eye. 

[0006]The purpose of this invention is to provide the display which can display an image on the whole 
screen, when displaying the video signal which comprises the number of horizontal scanning lines smaller 
than the number of horizontal display lines of a displaying means, in order to cancel an aforementioned 
problem. 
[0007] 

[Means for Solving the Problem]If a video signal for one screen which comprises the number of horizontal 
scanning lines of a displaying means with the number x of horizontal display lines defined beforehand, and 
said number x of horizontal display lines and the same number is given, this invention, If a video signal of 
each horizontal scanning line is given to each horizontal display lines of said displaying means and a video 
signal for one screen which comprises the small number y of horizontal scanning lines from said number x 
of horizontal display lines is given, It is a display including a display driving means which gives a video signal 
of a horizontal scanning line of a book to two adjoining horizontal display lines among y books (x-y), and 
interpolates a video signal. 
[0008] 

[Function]If this invention is followed and the video signal for one screen which comprises the number of 
horizontal scanning lines of the number x of horizontal display lines and the same number of a displaying 
means will be given, the video signal of each horizontal scanning line will be given and displayed on each 
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horizontal display lines of a displaying means, respectively. If the video signal for one screen which 
comprises the number y of horizontal scanning lines smaller than the number x of horizontal display lines of 
a displaying means is given, The video signal of the horizontal scanning line of the book (x-y) of the y 
books is given to two adjoining horizontal display lines, and the video signal of a residual horizontal 
scanning line is given and displayed on one horizontal display lines, respectively. 
[0009]For example, the case where a video signal with y= 400 horizontal scanning lines is given to a 
displaying means with x= 480 horizontal display lines is assumed. At this time, a non-viewing area 
corresponding on a display screen in 80 horizontal display lines or the duplication viewing area as which the 
video signal of the first two or more horizontal scanning lines of the image displayed on the lower part side 
of a display screen now depending on the synchronous timing of a video signal given is displayed appears in 
the usual display mode. Therefore, an unnecessary viewing area will exist. 

[0010]Then, it interpolates by giving x-y=480-400=80 video signal to two adjoining horizontal display lines 
in the display of this invention, A total of 480 video signals will be displayed on a displaying means, and the 
viewing area which does not need an above-mentioned non-viewing area, a duplication viewing area, etc. 
stops existing by giving every one of 320 residual video signals as usual to 1 horizontal display lines one by 
one. 

[001 1]In this case, it is desirable, therefore performing above-mentioned interpolation at an equivalent rate 
in consideration of the balance of the whole image interpolates in y/(x-y) book at one rate, it should just 
make it display on it, and should just interpolate in five at one rate in an above-mentioned example. 
[0012]When a display becomes unsightly, with interpolation at the above-mentioned fixed interval, by an 
above-mentioned example, it is considered as the integer A= 2 and may be made for arbitrary integers to 
be set to A and to interpolate in Axy/(x-y) book at a rate of A book, and to 2x5=10 interpolate at two rate. 

[0013] 

[Example] Drawing 1 is a block diagram showing the rough composition of the display 1 which is one 
example of this invention. The liquid crystal display panel 2 in which the display 1 has two or more 
horizontal display lines (this example 480), The gate drive circuit 3 and the source driving circuit 4 which 
drive the liquid crystal display panel 2, It is constituted including the control circuit 5 which controls the 
gate drive circuit 3 and the source driving circuit 4, and the video signal from the video signal generating 
means 6 realized with a personal computer, a word processor, etc. is displayed on the liquid crystal display 
panel 2. 

[0014]Source signal line [ of the translucency board which comprises the glass etc. which are not 
illustrated / of gate signal line G of plurality (this example 480) and plurality on the other hand ] S 
intersects perpendicularly, and the liquid crystal display panel 2 is formed, [ surface ] Near the crossing 
portion of both the signal wires G and S, for example, TFT(thin film transistor)7 is formed as a switching 
element. As for TFT7, the gate is connected to the picture element electrode 9 in which the drain 
constitutes the picture element 8 in source signal line S at gate signal line G in sauce, respectively. 
[0015]The picture element 8 is typically expressed with the capacitor in drawing 1 . 

The overlapping field of the picture element electrode 9 and the common electrode 10 turns into a picture 
element field. 

The common electrode 10 is an electrode of one sheet actually formed almost over the whole surface of 
the another side translucency board which counters a translucency board on the other hand, and is 
arranged in which said picture element electrode 9 was formed. Gate signal line G is connected to the gate 
drive circuit 3, and source signal line S is connected to the source driving circuit 4. 
[0016]The gate drive circuit 3 to the gate signal line corresponding to the horizontal display lines which 
should be displayed. The gate pulse for making TFT7 one is impressed, and the display of the picture 
element 8 of 1 horizontal display lines is performed by giving the video signal which should be displayed by 
the source driving circuit 4 at this time to the picture element electrode 9 via each source signal line S. 
The display of the video signal of one screen is performed by performing this operation one by one to two 
or more gate signal lines G1, G2, and — . 

[001 7] Drawing 2 is a block diagram showing the composition of the gate drive circuit 3. The gate drive 
circuit 3 is constituted including the shift register section 1 1, the level shifter 12, and the output buffer 13. 
The shift register section 1 1 comprises two or more shift registers R, shifts start pulse SPS used as a gate 
pulse one by one synchronizing with the gate clock GCLK given from the control circuit 5, and outputs it to 
the level shifter 12. The gate clock GCLK is chosen as the same frequency as the Horizontal Synchronizing 
signal of the video signal given. 

[0018]The gate pulse given from the shift register section 11 is changed into voltage required since said 
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TFT7 is turned on and off normally, and the level shifter 12 outputs it to each gate signal line G via the 
output buffer 13. 

[0019]In order to display the video signal which changes from the horizontal scanning line of one screens 
[ 400 ] to the liquid crystal display panel 2 with 480 horizontal display lines, it comprises the display 1 of 
this example so that it may display on two horizontal display lines which adjoin five in the same video signal 
at one rate. That is, the status signal for 1 horizontal display lines given from said source driving circuit 4 is 
displayed on two adjoining horizontal display lines by giving a gate pulse simultaneously to two gate signal 
lines at one rate six. 

[0020]In order to realize such a display mode, as shown in drawing 2 , the change-over switch 14a is formed 
between the input edge of the shift register R5, and the input edge of the shift register R6, He forms the 
change-over switch 14b between the outgoing end of the shift register R5, and the input edge of the shift 
register R6, and is trying to make it flow only through either of these change-over switches 14a and 14b 
selectively by switching signal SX1. The change-over switch of such a lot is formed in relation to the shift 
register R1 1, R17, — , R6n+5, — , R479, respectively. 
Therefore, 80 sets and 1 60 change-over switches are formed. 

[0021] Drawing 3 is a timing chart which shows the operation in the case of displaying the video signal of 
one screens [ 480 ] to the display 1. In this case, by making said switching signal SX1 into a low level, the 
change-over switch 14a is opened and the change-over switch 14b is closed. As shown in drawing 3 , 
synchronizing with the gate clock GCLK, one gate pulse is impressed one by one at a time to a target by 
this at gate signal line G. 

[0022] Drawing 4 is a timing chart which shows the operation in the case of displaying the video signal of 
one screens [ 400 ] to the display 1. In this case, by making switching signal SX1 high-level, for example, 
the change-over switch 14a is closed and the change-over switch 14b is opened. As shown in drawing 4 , a 
gate pulse will be impressed to the gate signal line G5 and G6 to the same timing by this, and the same 
video signal is displayed on these two gate signal lines G5 and the horizontal display lines equivalent to G6. 
This operation is similarly performed in gate signal line G6n+5 and G6n+6 (n= 1-79). Therefore, 80 video 
signals will be displayed on two horizontal display lines among 400 video signals, and 480 video signals will 
be displayed on the liquid crystal display panel 2 as a whole. 

[0023]When displaying the video signal which comprises the number of horizontal scanning lines smaller 
than the number of horizontal display lines of the liquid crystal display panel 2 as mentioned above 
according to this example, it is displaying by interpolating the video signal of an insufficiency. By this, the 
viewing area which does not need a non^-viewing area, a duplication viewing area, etc. is lost like before, a 
bigger display is attained, and it becomes legible. 

[0024]What is necessary is to determine the rate of interpolation according to the number of horizontal 
scanning lines of the video signal given, and just to form the change-over switches 14a and 14b in this 
example, although it was made to interpolate at one rate in five in order to display the video signal of one 
screens [ 400 ]. It may be made to perform the change of the change-over switches 14a and 14b manually, " 
and may be made to carry out automatically using the level and difference of a Vertical Synchronizing 
signal polar [ of the video signal given ], etc. 

[0025] Drawing 5 is a block diagram for describing other examples of this invention. In this example, in order 
to display the video signal of one screens [ 384 ] to the shift register section 1 1 of the gate drive circuit 3 
shown in above-mentioned drawing 2 , the change-over switches 1 5a and 1 5b are formed further. 
[0026]It is provided between the input edge of the shift register R4, and the input edge of the shift register 
R5, the change-over switch 15b is formed between the outgoing end of the shift register R4, and the input 
edge of the shift register R5, and only either flows through the change-over switch 15a by switching signal 
SX2, respectively. These change-over switches 15a and 15b are similarly formed about the shift register 
R4, R9, — , R5n+4, — , R479. 

[0027]A gate pulse can be given to the gate signal line equivalent to two horizontal display lines which 
adjoin five at one rate by this to the same timing, Five horizontal display lines will be displayed with four 
video signals, and 384 video signals can be displayed as 480 video signals. Therefore, one screen can 
display 480, 400, and 384 three kinds of video signals by switching switching signal SX1 and SX2 suitably. 
[0028]Thus, by combining suitably the position which forms a change-over switch, and its switching signal, 
Without an unnecessary viewing area appearing two or more kinds of video signals with which the numbers 
of horizontal scanning lines differ to the one liquid crystal display panel 2, it can be made to be able to 
display and the display 1 can be used over the wider range. 

[0029]In two above-mentioned examples, since only interpolation to the specific horizontal display lines 
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beforehand appointed since the video signal is interpolated by changing the composition of the gate drive 
circuit 3 can be performed, the following two faults arise. One will be a longwise ellipse with interpolation, 
when a circle is displayed. When another displays a character, it is predicted that the character which 
slowed in the lengthwise direction is displayed. 

[0030]In order to cancel these two faults, it is also possible to interpolate a video signal by software 
processing. That is, what is necessary is just to give, after performing processing required for the source 
driving circuit 4 in the stage of giving a video signal, from the control circuit 5. For example, if it 
interpolates by giving the same video signal twice to five continuously at one rate, six horizontal display 
lines can be displayed with five video signals like the above-mentioned example. The same effect as the 
two above-mentioned examples is acquired by this. 

[0031]If it is interpolation by such software processing, the position of the horizontal display lines which 
interpolate can be changed arbitrarily, and it will become possible to make two or more kinds of video 
signals correspond. By this, the two above-mentioned faults are cancelable. That is, what is necessary is 
to elongate a level display period and just to give a video signal to the source driving circuit 4, when 
displaying a circle, and when displaying a character, it is canceled by choosing a suitable interpolation 
position from the cell size of one character and the font size which are displayed. 

[0032]five — one — it said comparatively — as — not only interpolation at a fixed interval but ten — two 
— comparatively — or interpolation at four unfixed intervals which were said comparatively can also be 
performed to 20. Thus, the interpolation which had pliability compared with the case where change of 
hardware realizes is realizable. 
[0033] 

[Effect of the Invention]As mentioned above, according to this invention, an unnecessary viewing area will 
be prevented from existing in a displaying means, an image will be displayed on the whole screen, a bigger 
display is attained, and it becomes legible. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the fundamental composition of the display 1 which is one example 
of this invention. 

[Drawing 2] It is a block diagram showing the composition of the gate drive circuit 3 used for the display 1. 
[ Drawing 3] It is a timing chart explaining operation of the display 1. 
[ Drawing 4] It is a timing chart explaining the display action of the display 1. 
[Drawing 5] It is a block diagram for describing other examples of this invention. 
[Description of Notations] 

1 Display 

2 Liquid crystal display panel 

3 Gate drive circuit 

4 Source driving circuit 

5 Control circuit 

6 Video signal generating means 
1 1 Shift register section 

14a, 14b, 15a, 15b change-over switch 
G Gate signal line 
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S Source signal line 

SX1 and SX2 Switching signal 
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DRAWINGS 



[Drawing 1] 
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¥8^7^ >£#-S>S£lig^/1*;V2 t, 1114 0 0 
*©*¥*Si8l*^^SI!*IS^^S^T-5fc*tc, 5 
*fc 1 *©fiJ^T?ra-©l*«<i^S:KS-r^ 2 *©*¥ 

\zW%\z5-X%Z\t.\Z&~3X. l9f2V-XKi!ilHl8&4^ 



(3) #M¥5-3 0 3 3 6 2 

[0 0 2 0] £©cfc5ftg^ffi&£*SiT£fc*t;:, m 
2tC^fJ;5lC, ->7hk^x^R5©A73^tv'7h 
W>'X^R6©A73fiSi:©ffl[C«mX'f y^l 4 a 
«*. >-7hW^X^R5©lll73fflt'>y h^v?X^R6 
©A73«t©Wfc«J^X-f 4b&m% Z.tl*><D 
W&X-f yfl4a, 14 b©^1*ft#>-:7j©#-£$J& 
I^SXl IC < toTS#ie<IlC#jl$-&^ < J;5tcLT^ 
5. £©£5 ft— aroffllftX-ry^Fi, v7hU-i?X^ 
Rll, R17, •», R6n + 5, -, R4 7 9»CHa 

[0 0 2 1] B 3 fit, g^^S 1 K 1 Bffi4 8 0 #©& 

Tife<£>. £©«-&fit, MgEiJO&ffi^SXlSrJtt^fiin 
-P^;Wfr?.^ilCJ:oT«mx-f y^l 4 a£BB 
#. HMIMyf HbSHCS. tntioT. 0 3 
K*-r,k3lcy-h*ny£'GCLKfcHHILTy-h 

«#«iGtc« i *ToM^wtry- wupxanmnsn 

it? [0 0 2 2] H4tt, Xj*MllCira4 0 0afe<E>ft 

t**. £©*-&, ^jife^sxisfctAa/w^ 

JWfT*^tK:«koT, 1»*X-f y^l 4a^U, « 
«Myf 14bftB<. ^ntci-DT. H4fc*-TJ: 

h;^x*«wjpsn-5^tfc^D> ^©2*©y-hffl 
tiiw«wsn«. ucimt y-hi^8G6n 

+ 5, G6n + 6 (n=l~79) tC*3^Tt>|Sl«i:|| 
50 frSnS. U&at-aT, 4 0 O*©0MMS4»©9S8 0 

2 ^©^Wk^-t >»c*s$n^> c fc 
;P2 feasance fcfc&s. 

[0 0 2 3] 6U:©±3fc**ISW;:J:ntf, 

40 z>. 

[0 0 2 4] *5*aB«Ttt, IBS 4 0 0*©^«f§^ 
£^S-e-Sfc»t 5*(3 1 *©SJ^-Tffll!8<£fT5<t5 

*UT»W©»-&**Sb. WiftX-f 5rfl4a, 14 
b*»£-*-ntfJ:lr>. «IX-f7fl4a, 14 

n* «•«*©*¥* J: tfaitHWfll^©fftt©av»i!j: 
if £#Jffl LT gftWJCfT 3 «fc 5 C UT t>«t 
[0 0 2 5] 0 5ft *%HJOte©^ffi«HJ$:UJW-r?)fc 

50 ©©ypy^iaTfes. **js«3)-c«. taKg©H2{c^ 



—603— 



5 

T. 1SI3 8 4*©i*§fe^Sr^$-B-5fc»lC, £ 
SiC^ffcX-Y yfl5a, 15 b£RttTV>5o 
CO 0 2 6] gj&^-f-y^l 5 attv7 hU^X^R4 
© A^ffl > 7 V V i?X ? R 5 © \1jM t omzWLtt *> 
IX. «J^X-f -y^l 5bttv-7hkv'X^R4CDai*S 
t^7M/v?X^R5CDA^i:©MtC^te.tl, -tlx 

^nmmm^s x 2 fct-pxvi-rti^-^o^sas 

|X£. dtie-ro^X^y^l 5 a, 15 Mi, ->7h 
l/v?7.^R4, R9, — , R5n + 4, •», R479K 
■ UTt>H*fc«»* SIXTH*. 
[0 0 2 7] cnfc±oT5#lCl *©«•&-?*»■«-* 

2 #©*¥iS^5K >\zmmrzy- 

&<t#T 5 *©*¥«7K7-f >#**Stl« c tea 
9. 3 8 4*©J)[Si^S4 8 0*O^i««^iLT* 
St4:ti}«T?*«. LfctfoT. 9»«SX1, S 
X2 SafiI«iftA*CtK±oT, l{iiB*i4 8 0*, 
4 0 0*. 3 8 4*3iS©ftM^*^St5it 

[0 0 2 8] CO*5fc«HftX-f y^fcWtStttt&J: 

se*§i&©iifc£«&«gi©i!*i&«^& i ^©sts*^ 

2 {CttLT^gft^Sigrt^lxS £ tU< . mm 

[0 0 2 9] ±5£©2o©ltSSWTtt, y-bffiKjH]g& 

LjMJAfcHfc*, «T© 2 "3 ©*.&#*£ D 5. 1^ 
tt. H«^Ufc#&fc»l«fcJ:oTlK*©*ra£fco 

[0030] cn6©2r3©^*^-r*^i*ic. v 

7 h 9X7»aTR«e^©*l|ID*ff 5 C t WTfc 

^£o. M«piaft5*&y-x«Kia&4icRft4i 

Ho fctSJi. 5*Cl*©f!l^T|iI-©^#«#*2 

@»^bT-^A?)c:tfU;oTiim&ffA«. mmom 
mmtmm\z s *©i»«t^T 6 *©*¥*»9-f >© 

S^Srfx^rt^T^?). ^IXlCioTi(^©2 0©g| 
[0 0 3 1] Z,<D£o13.V7 h^XT^aCi^MffiT 



(4) W5-3 0 33 6 2 

6 

*tl«. HWISff3*¥«*9-f^Ott«Stt*K:«3E 

-rs;itan?i*, «sca«©is«t««^»cM^$-a--5>-i 

3R«m&#fibT*««^fcv-xra@84 fc#*n 
a<t < . 3t* ; &a^s-a-*«-&tt«^$ix.5 1 x*©-t 
;hm x t ? * > h u-r xt& e. ® ^ &«m&b^s*? 
t % c t tc«t o T#tftS ns. 

[0 0 3 2] Sfc, 5*ICl*©f!l&tHofe«fc5{C@ 

jeraiBT©»rajrise.-r, io*fc2*©«£. 

\t 2 0 4 *©8d^t H *:<fc 5 &yF£RflHT©*tP B l 
fcfT5^(t*iT#S. Z\<D£5\Z. A-b*«?X7©&M 

o Tsisjrss^fctt^Tftiictt&ttofcitmft* 

[0 0 3 3] 

[*W©»*3 &±©<fc5fC*5§W;: c J;nti. 

\z^wtem7xmm*w&-tz>z\tt)m±i!ti. wm±# 
izukmrn^nzztiztar)^ «t9A#^a^pite 

# [HS0ffi*ftR91] 

[H 1 ] *^^©-*5fi«9ITSS*^ES 1 ©S#«SI 

[0 2] ^*g«ll;:,BH£»*x5y-hig!ij08&3©;Bt 

[H3] ^g«i©»^sii«-r-5^'r5>^^- 

h-T&£. 

[H4] «^ggl©^iftfl2*|ffiB^-rs^-f5>^ 
^— hT£5. 

[»^©IKBJ] 

1 ^s&e 

2 ttO£*^*;i' 

3 y-hBftiiips 

4 y-vunuiM 

5 MfPlllR 

6 &mm*m£&&. 

11 is~?YVz?7>?m 

14 a, 14 b, 15 a, 15b WX'fyf 

40 g y-hfi^ 

S 7-*©^ 

sxi, s x 2 w&m^ 
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